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Abstract 

Problem Statement: Preservice teachers acquire the knowledge and skills 
needed for elementary mathematics education by themselves obtaining 
quality university educations and by being actively involved in 
mathematics. Thus, it is essential to make room in teacher education for 
student-centered projects and activities. 

Purpose of Study: This study aimed to reveal whether using student- 
centered project- and activity-supported practices in the course 
Mathematics Education II had an effect on preservice teachers' achievement, 
as compared to teacher-centered education. It also aimed to identify 
student views on these two student-centered practices. 

Methods: Conducted during the 2009-2010 academic year, the study was 
designed as a pretest-posttest control group experimental study with 
third-year teaching students in the Department of Elementary Education, 
Division of Classroom Education at an Ankara university. To compare 
student achievement on four of six subproblems, the "Measurement and 
Geometry Education Test" was used. Data were analyzed using a t-test 
and one-way analysis of variance. For the fifth and sixth subproblems, 
student views on the different practices adopted in two student-centered 
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groups were collected with the help of two open-ended questions, and 
content analysis was performed on the resulting qualitative data. 

Findings and Results: The first three subproblems examined whether a 
difference existed between each group's "Measurement and Geometry 
Education Test" pre and posttest mean scores. A difference in favor of the 
posttest was found in all three groups, i.e. between the student-centered 
Groups 1 and 2 and the teacher-centered Group 3. In the fourth 
subproblem, a meaningful difference was found between the mean 
achievement scores of the teacher-centered control group and the student- 
centered project- and activity-supported groups. However, there was no 
such difference between the mean achievement scores of the two student- 
centered groups. Although project and activity group students supplied 
many positive comments on the process, they also expressed some 
criticism. 

Conclusions and Recommendations: It is satisfying that student achievement 
on the "Measurement and Geometry Education Test" was meaningfully 
higher at the end of instruction in all three groups. The results favored 
student-centered project and activity-supported instruction. Using projects 
or activities in classes positively affected student success. While the 
project-supported group mostly made positive remarks about group work 
and project preparation, the activity-supported group mostly made 
positive remarks about preservice teachers' mathematics education 
knowledge and skills. 

Keywords: Preservice elementary teachers, mathematics education, project- 
supported instruction, activity-supported instruction, teacher education 


Curricula and instruction play an important role in the development of preservice 
teachers' roles and competencies. The National Education Development Preservice 
Teacher Education Project teacher training book Elementary Mathematics Education 
(Busbridge & Ozgelik, 1997) urges preservice teachers to make a conscious effort to 
discover the relationships between mathematical concepts and skills in the 
mathematics education courses they take at university, so that they can use this 
insight to enable learning in their future classrooms. In addition, changes in 2004 to 
the Elementary Mathematics Curriculum (Grades 1-5) (Milli Egitim Bakanligi [MEB], 
2005) significantly affected the perspectives of education faculties on the question, 
"How will preservice teachers teach mathematics to children?" Active-learning 
projects and tasks in class might help preservice teachers, who are soon to implement 
elementary curricula, to equip themselves with the professional knowledge and skills 
they need. 

Previous studies and educator views on use of the student-centered approach to 
project-based learning in classrooms have shown that it effectively increases student 
mathematics achievement (Alacapmar, 2008; Aladag, 2008; Co§kun, 2004; £akan, 
2005; Ovez, 2007; Ozdemir, 2006; Ozdener & Ozgoban, 2004; Pierce, 2009; Thomas, 
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2000, Yildiz, 2008). This approach helps students learn all aspects of disciplines and 
link mathematical topics with other disciplines and real life (Bell, 2010; Dede & 
Yaman, 2003; Kaldi, Filippatou & Govaris, 2011; Nastu, 2009; Ozdemir & Ubuz, 2006; 
Ozden, Aydm, Erdem & Ekmekgi, 2009; Pierce, 2009; Robinson, 2009; Saracaloglu, 
Ozyilmaz Akamca & Ye§ildere, 2006; Wu & Fan, 2010). It also helps them develop 
problem solving strategies, create authentic products (models, reports, presentations, 
etc.) (Blumenfeld et al.,1991; Co§kun, 2004; Dede & Yaman, 2003; Ozdemir & Ubuz, 
2006; Kaldi, et al.,2011; Korkmaz, 2002; Saracaloglu et al, 2006; Robinson, 2009, Wu 
& Fan, 2010), work in groups, and learn social skills, interaction, cooperation, 
responsibility, social and democratic behaviors, critical thinking, and decision¬ 
making (Blumenfeld et al.,1991; Dede & Yaman, 2003; Demirhan, 2002; Erdem & 
Akkoyunlu, 2002; Kaldi et al., 2011; Korkmaz, 2002; Ozdemir, 2006; Ozden et al., 
2009; Saracaloglu et al., 2006; Robinson, 2009; Thomas, 2000; Wu & Fan, 2010). The 
student-centered approach to project-based learning has also been credited with 
enhancing students' ability to plan and manage time (Bell, 2010), as well as their self- 
confidence, motivation to learn, attitudes, tendencies, beliefs, and perceptions of self¬ 
competency (Alacapmar, 2008; Bell, 2010; Co§kun, 2004; Baran & Maskan, 2009; 
Kaldi, et al.,2011; Meyer, Turner & Spencer, 1997; Nastu, 2009; Saracaloglu et al., 
2006; Pierce, 2009; Ozdemir, 2006; Ozdemir & Ubuz, 2006; Thomas, 2000; Toci, 2000; 
Yildiz, 2008; Yurtluk, 2003; Tertemiz & gahinkaya, 2010). In addition, it aids in the 
implementation of learning strategies in the instructional process and helps students 
take responsibility for learning and constructing knowledge (Ba§bay, 2005; 
Blumenfeld et al., 1991; Choo, 2007; Dede & Yaman, 2003; Kayili & (gergi, 2001 ; 
Ozdemir, 2006; Ozden et al., 2009; Pierce, 2009; Kaldi et al., 2011; Meyer et al., 1997; 
Thomas, 2000), planning work, researching, questioning, and gathering and 
organizing information (Bell, 2010; Dede & Yaman, 2003; Erdem & Akkoyunlu, 2002; 
Kalayci, 2008; Ozdemir & Ubuz, 2006; Robinson, 2009; Saracaloglu et al., 2006). 

Another student-centered approach is activity-based learning, where students are 
similarly active. Unlike project-based learning, activity-based learning involves 
teacher presentations, in addition to student-centered work. Despite being beneficial 
to students, activity-based work may not always be interesting. Activity-based 
practice gives students higher order thinking skills, in the realm, for instance, of 
critical thinking, analysis, and the ability to present ideas in logical sequence. As 
students construct their knowledge, they learn how to transfer learning to real life, 
using different roles and perspectives. They shape mathematical thought into forms 
and get the chance to implement these in the classroom (Choo, 2007; Suydam & 
Higgins, 1977; Toluk Ugar & Olkun, 2007). This helps students analyze and improve 
their own mathematical knowledge (Choo, 2007). Activity-based learning has been 
shown to positively affect the instructional process and learning outcomes (Choo, 
2007; Kiyoyuki, 2006; Ron, 2002). 

All of the knowledge and skills mentioned above not only help preservice 
teachers successfully teach mathematics; they also make them better teachers overall 
and affect their professionalism positively (Darling-Hammond & Ricardson, 2009). 
Most of the research in this field has been geared towards the earlier stages of 
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education, and most projects and activities have focused on the learning of a specific 
subject area and its effects on achievement in or attitudes towards a course. 
However, the present study involves preservice teachers, incorporates projects and 
activities into a mathematics education course, and examines the effects of this on 
achievement. 

The aim of this study was to reveal whether the use of student-centered 
projects and activities in the course "Mathematics Education II" had an advantage 
over teacher-centered practices, as concerns preservice elementary teachers' success 
in "Measurement and Geometry Education". This study also aimed to identify 
student views on the two student-centered practices used. The following sub¬ 
problems were studied to achieve these aims: 

1: Is there a meaningful difference between the "Measurement and Geometry 

Education Test" pre and posttest mean scores of the student-centered and 
project-supported Group 1? 

2: Is there a meaningful difference between the "Measurement and Geometry 

Education Test" pre and posttest mean scores of the student-centered and 
activity-supported Group 2? 

3: Is there a meaningful difference between the "Measurement and Geometry 

Education Test" pre and posttest mean scores of the teacher-centered Group 
3? 

4. Is there a meaningful difference between the "Measurement and Geometry 
Education Test" mean achievement scores of Groups 1, 2, and 3? 

5: What pros and cons does project-supported instruction have, according to 

the students studied? 

6: What pros and cons does activity-supported instruction have, according to 

the students studied? 


Method 

Research Design 

This study had a pretest-posttest control group design. Both quantitative and 
qualitative data were collected and analyzed. 

Study Group 

Participants were students who were attending the Department of Elementary 
Education, Division of Classroom Education at an Ankara university during the 
spring term of 2009-2010 and who were enrolled in three (of five) sections that were 
equivalent to one another with respect to their "Mathematics Education I" final exam 
grades. Section equivalence was judged by looking at the grades obtained on the 
final exam for "Mathematics Education I", which is a pre-requisite for "Mathematics 
Education II". This exam is considered to have high content validity. With respect to 
their final examination grades. Group 1 had 43 students and a mean of 69.83; Group 
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2 had 42 students and a mean of 64.69; and Group 3 had 44 students and a mean of 
69.11. Table 1 shows the results of one-way analysis of variance of the final grades. 


Table 1 

Results of Analysis of Variance of the Mean Final Examination Grades in the Three Sections 


Source 

variance 

of 

Sum of 

squares 

sd 

Mean 

squares 

of F 

p Meaningful 

Difference 

Between 


667,130 

2 

333,565 



groups 





1,646 

.197 

Within groups 

25743,362 

127 

202,704 



Total 


26410,492 

129 





p<0.05 

No meaningful difference existed between the mean final scores of groups 1, 2, 
and 3 [F( 2 -i 27 )=l .65, p<0,05]. This showed that the sections were equivalent at the 
beginning of the study, with respect to their "Mathematics Education I" final 
examination grades. Group 1 was randomly assigned to the status of project- 
supported group (Experimental 1), Group 2 to the status of activity-supported group 
(Experimental 2), and Group 3 to the status of control group. 

Development of the Measurement Tool 

To address the first four sub-problems that were the focus of this study, the 
researcher developed the "Measurement and Geometry Education Test". The 
objectives to be measured by this test were identified using the book Elementary 
Mathematics Education (Busbridge & Ozgelik, 1997) and the course description. The 
contents of the course Mathematics Education II mostly included the pedagogical 
component of "instructional strategies knowledge" (Shulman, 1986; Manizade, 2006). 
Instructional strategies knowledge includes methods and techniques that correspond 
to the question, "How do you teach this?" (Gokbulut, 2010). The items on the 
measurement tool included questions about the basic concepts, principles, and 
teaching of the subdomains of "Measurement and Geometry". The emits covered in 
"Measurement and Geometry Education" and instructional strategies knowledge 
constituted the limitations of this study. Items were prepared with the aid of Altun 
(1998), Baykul (2005), Busbridge and Ozgelik, (1997), and the Elementary (grades 1-5) 
Mathematics Curriculum (MEB, 2005). The initial 44-item measurement tool was 
evaluated with 145 students, using the ITMEN item analysis program to analyze 
both item difficulty index (p) and item discrimination index ( r'). Its alpha reliability 
was .72. The test used in the study had 35 items, and its alpha reliability was .78. 
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Experimental Procedures 

The study took place during the spring term in the course "Mathematics 
Education II", which is taken by third-year preservice teachers. This course was 
taught for three hours each week. The time allocated for the units treated in the study 
was six weeks. All three sections were taught by the same instructor. The course 
content and presentations were the same for the three sections, too. Classes were 
theoretically conducted by the instructor of the three sections. However, classes in 
Group 1 were supported by group project work on "Measurement and Geometry 
Education", while those in Group 2 were supported by activities related to 
"Measurement and Geometry Education" that were prepared individually by 
students and implemented in the entire class. "Measurement and Geometry 
Education" classes in Group 3 were fully teacher-centered. 

The instructor of student-centered and project-supported Group I gave 
information about project preparation for the first two weeks and studied related 
references and research with her students. She then discussed possible project 
themes or topics. Students chose as themes "string" and "paper". They were asked to 
voluntarily form groups. During the first week, students reviewed activities from 
Elementary Mathematics Education (Busbridge & Ozgelik, 1997), Altun (1998), Baykul 
(2005), Toluk Ugar and Olkun (2007) and the Elementary (Grades 1-5) Mathematics 
Curriculum (MEB, 2004). Discussions then ensued about what to do, how groups 
would operate, how projects would be prepared, samples, and expectations. The 
instructor prepared a timetable with students, who were asked to develop group 
work plans and plans for sharing tasks. The first three weeks were allocated to a 
survey of the literature, and the instructor helped students think about alternatives. 
Students were asked to create activities that taught the subdomains of "Measurement 
and Geometry Education" around the themes, connect them to other courses and 
daily life, and create a final product (such as a magazine, poster, model, material, or 
diorama). From time to time, guidance was given to students both inside and outside 
of class. Students prepared their group projects and presented them. Subsequently, 
group members evaluated themselves and their group work and were evaluated by 
their classmates, using the forms prepared for these purposes by the students 
themselves. Students submitted their group folders and products to the instructor. At 
the end of the term, these products were exhibited in the department corridor. 

In the other student-centered and activity-supported Group 2, in addition to the 
teaching of topics by the instructor, the above-mentioned resources were distributed 
to students, who were then asked to plan the activities in them individually, prepare 
worksheets for the entire class, and implement the activities. When needed, the 
lecturer acted as a guide. Students assessed both implementors of the activities and 
the activities themselves, using the student-generated graded scoring forms. At the 
end of the term, each student had a folder of all activities conducted in class and 
evaluated herself. The instructor also evaluated students' in-class performance and 
folders. In the control group, known as Group 3, classes were taught in a teacher- 
centered way. The techniques used were question-answer, discussion, and sample¬ 
sharing activities. 
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Data Analysis 

A dependent samples t-test was used to determine whether there was a 
difference between the "Measurement and Geometry Education Test" pretest and 
posttest mean scores of the project-supported, activity-supported, and control 
groups, in order to answer the first three sub-problems. For the fourth subproblem, 
the three groups were compared, and one-way analysis of variance was used to 
determine whether there was a statistically meaningful difference between the 
"Measurement and Geometry Education Test" achievement scores of students in the 
three groups. Qualitative data were used to answer subproblems five and six. From 
2008-2009, when similar experimental procedures were used to seek answers to a 
different question (Tertemiz & gahinkaya, 2010), as well as in the year when the 
present study was conducted, student volunteers were asked to write down the pros 
and cons of using projects and activities in mathematics education courses. A total of 
45 students in the project-supported group and 50 in the activity-supported group 
expressed their views by typing them on separate computers. Content analysis was 
performed on the data obtained, and codes were formed. For reliability purposes, 
codes were checked by an associate professor and an assistant professor. These codes 
were combined, to identify main and subcategories. Each category was defined in the 
study by the three most frequent views within it. In order to make the findings easily 
readable, interpretable and understood, frequencies and percentages were given. 


Results 

The findings presented address the sub-problems derived from the research 
question given in the Introduction. As regards the first sub-problem: A t-test for 
dependent samples was used to establish whether a meaningful difference existed 
between the "Measurement and Geometry Education Test" pre and posttest mean 
scores of project-supported Group 1; the results are shown in Table 2. 


Table 2 


Pre and Posttest Mean Scores, Standard Deviation, and t Values of Project-Supported 
Group 1 


Group I 

N 

Mean 

Std. 

deviation t 

Sd 

P 

Pr oj ec t-supported 
group 

Pretest 36 

Posttest 36 

17,92 

28,67 

3,19 

-14,604 

3,93 

35 

0,000* 


*p<0.05 


As shown in Table 2, the "Measurement and Geometry Education Test" posttest 
achievement (X=28.67) of project-supported group students was higher than these 
students' pretest achievement (X=17.92). A statistically meaningful difference was 
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also found between the post and pretest achievement of students in the project- 
supported group (p<0.05). 

As regards the second sub-problem: A t-test for dependent samples was used to 
establish whether a meaningful difference existed between the "Measurement and 
Geometry Education" pre and posttest mean scores of activity-supported Group 2, 
the results of which can be seen in Table 3. 


Table 3 


Pre and Posttest Mean Scores, Standard Deviation, and t Values for Activity-Supported 
Group 2 






Std. 



Group 2 


N 

Mean 

deviation t 

Sd 

P 

Activity 

Pretest 

33 

17,61 

4,41 



supported 

group 

Posttest 

33 

28,76 

-12,413 

4,49 

32 

0,000* 


*p<0.05 

Table 3 shows that the "Measurement and Geometry Education Test" posttest 

achievement (X=28.76) of activity-supported group students was higher than these 

students' pretest achievement (X=17.61). A statistically meaningful difference was 
also found between the post and pretest achievement of students in the activity- 
supported group (p<0.05). 

As regards the third sub-problem: A t-test for dependent samples was used to 
establish whether a meaningful difference existed between the "Measurement and 
Geometry Education Test" pre and posttest mean scores of teacher-centered Group 3; 
the results are presented in Table 4. 


Table 4 

Pre and Posttest Mean Scores, Standard Deviation, and t Values for the Control Group 





Std. 



Group 3 

N 

Mean 

deviation t 

Sd 

P 

Control 

Pretest 36 

17,36 

3,86 



group 

Posttest 36 

21,61 

-5,004 

5,35 

35 

0,000* 


*p<0.05 

As shown in Table 4, the "Measurement and Geometry Education Test" posttest 
achievement (X=21.61) of activity-supported group students was higher than these 
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students' pretest achievement (X=17.36). A statistically meaningful difference 

was 


also found between the post and pretest achievement of control students (p<0.05). 

As regards the fourth sub-problem: The "Measurement and Geometry 
Education Test" mean achievement scores (difference between pre and posttest 
scores) of the three groups in the study (student-centered and project-supported, 
student-centered and activity-supported, and teacher-centered) are shown in Table 5. 

Table 5 

Mean "Measurement and Geometry Instruction Test" Scores of Groups 1, 2, and 3 


Std. 


Groups 

N 

Mean 

deviation 

Project-supported group (Group 1) 

36 

10,75 

4,42 

Activity-supported group (Group 2) 

33 

11,15 

5,16 

Control group (Group 3) 

36 

4,25 

5,10 


The mean "Measurement and Geometry Education Test" achievement score 

obtained by activity-supported group students (X=11.15) was higher than that of 
project-supported group students and teacher-centered control students. However, 
one-way analysis of variance was used to find whether a statistically meaningful 
difference existed between the "Measurement and Geometry Education Test" 
achievement scores of the three groups; the results are shown in Table 6. 


Table 6 

Analysis of Variance Results Concerning the Mean Achievement Scores of Groups 1, 2, 
and 3 



Sum of 


Mean of 



Squares 

Sd 

Squares F 

P. Meaningful Difference 

Between 

groups 

1.062,219 

2 

531,110 


Within 

groups 

2.443,742 

102 

23,958 22 ' 168 

* Project-supported group 
and control 

*Activity-supported 

Total 

3.505,962 

104 


group and control 


"p<0.05 
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Table 7 shows a meaningful difference between the mean achievement scores of 
teacher-centered control students and students in the student-centered project and 
activity-supported groups, in favor of the latter two (p<0.05). However, there was no 
meaningful difference between the mean achievement scores of the two student- 
centered groups; namely, between the activity-supported and project-supported 
groups. 

As regards the fifth sub-problem: The project- supported group (45 students) 
gave 186 (66%) positive views of the benefits of project- supported instruction and 96 
(34%) negative views. The main categories, three most frequent subcategories, and 
student views were as follows: 

Positive Student Views 

About group work: Different ideas, brainstorming, idea exchange (39, 87%): "We 
learned new things by exchanging ideas and brainstorming." Collaborative learning 
(25, 55%): "We tried collaborative learning ourselves." Fun (10, 22%): "We had a 
good time with our groupmates." About Contribution to Personal Development: 
Responsibility (9, 20%): "We learned our responsibilities." Using materials and 
developing hands-on skills (9, 20%): "Most important, it has improved my use of 
materials." Socialization (5, 11%): "It is conducive to socialization." About 
Mathematics Instruction: Learning by doing (6,13%): "As it's practical, you learn by 
doing." Learning different aspects of a topic (6,13%): "The project enabled me to see 
the topic from different perspectives." Activity implementation skills (5, 11%): "We 
got to know the activities in the curriculum closely and implemented them." 

About Project Preparation and Presentation: Creative and successful products 
(21, 47%): "Learning will become more permanent as we practice our ideas and have 
the opportunity to create concrete products." Fun, interesting, colorful (4, 08%): 
"Preparing a joint project together was fun." Exhibition (3, 06%): "We exhibited our 
work. It was useful." 

Negative Student Views 

Avoiding responsibility in the group, etc. (26, 58%): "Some people in the group 
had little sense of responsibility." Being time-consuming (21, 47%): "It took too much 
time." 

Difficulty of reaching consensus within groups (20, 44%): "Occasional differences 
of opinion caused problems.". 

As regards the sixth sub-problem: The activity-supported group (50 students) 
gave 130 (68%) positive views of the benefits of activity-supported instruction and 62 
(32%) negative views. The main categories, three most frequent subcategories, and 
student views were as follows: 

Positive Student Views 

About Mathematics Education Knowledge and Skills: Getting rid of monotony 
and boredom and making class fun and interesting (26 students, 52%): "Instruction 
became more fun. We learned new things to help students enjoy mathematics 
education and not get bored." 

Teaching Experience (14, 28%): "It provided professional development. I got to 
learn what can happen in class and how to teach." Collating such resources as files, 
activities, and materials (13, 26%): "When we become teachers, we won't have time 
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to find such a variety of activities...I'll use them in the future." About Mathematics 
Learning Knowledge and Skills: Permanent, effective, repeated, and better learning 
(9, 29%): "Mathematical topics were learned tangibly." Making topics concrete (5, 
11%): "Concrete examples helped further understanding." Multidimensional 
thinking (3, 6%): "We saw that there were multiple ways of solving a problem." 
About Contribution to Personal Development: Data under this heading may be 
summarized as self development (3), responsibility (1), seeing one's deficiencies (1), 
self-confidence (1), regular study habits (1), class management (1), and hands-on 
skills (1). 

Negative Views 

Activities are time-consuming (18, 36%): "They took too much time." Cost (7, 
14%): "They are a financial burden." Failing to meet aims (7, 14%): "In crowded 
classes, some activities could not be understood." 

The following conclusions were made based on the findings obtained in regard to 
the subproblems: A meaningful difference was found between the "Measurement 
and Geometry Education Test" pretest and posttest mean achievement scores of all 
three groups (the student-centered project and activity-supported groups and the 
teacher-centered control group), in favor of the posttest scores. Further, student- 
centered practices created a meaningful difference in student achievement, as 
compared to teacher-centered practices. However, no meaningful difference was 
found between the student-centered groups, with respect to student mean 
achievement scores. 

Positive student views of project-supported instruction revolved around group 
work, personal development, learning and teaching mathematics, and project 
preparation and presentation, while negative views mostly emphasized evasion of 
responsibility within groups, amount of time spent on activities, and difficulty 
reaching consensus. Positive student views of activity-supported instruction 
emphasized the knowledge and skills of preservice teachers in teaching and learning 
mathematics, as well as personal development. Negative views, on the other hand, 
seemed to focus on the time and cost of activities and failure to achieve aims. 


Discussion and Conclusion 

The three practices used in this study resulted in increased "Measurement and 
Geometry Education Test" mean scores for each of the three groups from pretest to 
posttest. However, this increase was most meaningful for the student-centered 
groups. Smith (2001: Cited in: Dede & Yaman (2003)) found that project work is 
effective in science and mathematics education, while Ozdemir (2006) showed it to be 
effective in 7th grade geometry education. Prince (2004) cited Astin (1993), Hake 
(1998), and Choo (2007), who found that active learning positively affects student 
achievement. Ron (2002) revealed that well-designed instructional activities have an 
effect on student comprehension and concept development. Other, previous studies 
corroborating these findings are generally at the elementary level (Aladag, 2008; 
(jlakan, 2005; Ovez, 2007). Darling-Hammond and Ricardson (2009) integrated 
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teachers into active learning practices, which offered them opportunities to learn and 
teach effectively. These teachers' students were also more successful. Another 
significance of the present study is that it taught preservice teachers strategies, 
methods and techniques, building their knowledge and skills. Soylu (2009) studied 
preservice teacher competency in the instructional methods and techniques used in 
mathematics classes and found that less than 20% felt they were adequately 
equipped with the constructive, discovery-based, collaborative, modeling, play- 
based, case study, and problem solving methods and techniques that are used in 
mathematics classes. 

The positive student views obtained in this study of project-based learning are 
similar to those found by Alacapmar (2008), £akan (2005), Kalayci (2008), Kurnaz, 
Siinbul, Sulak and Alan (2005), and Yildiz (2008). As pointed out by §ahin (2007) and 
also by Gozum, Bagci, Siinbul, Yagiz, and Afyon (2005) in a study conducted in a 
private elementary school, teachers and students stress "learning by doing" when 
expressing their views of project-based learning. Corroborating the findings of the 
present study, Gozum et al. (2005) stated that students' hands-on skills improved as 
a result of project-based learning; Gozum et al. (2005) and Yildiz (2008) found that 
students thought such work enjoyable; Yildiz (2004), Yildiz (2008) and Ozdemir 
(2006) concluded that students gained a feeling of responsibility; Yildiz (2008) and 
Pierce (2009) stated that students' group work skills improved. Yildiz (2004) also 
found that students' research skills became better, and Ozdemir (2006) and Yildiz 
(2004) found that creativity improved. In addition, the student views mentioned by 
Ozdemir (2006) on learning from multiple perspectives and sharing ideas among 
group members also corroborate the findings of the present study. The complaints of 
preservice teachers in the present study about time are also mentioned in Bajbay 
(2005), Baran and Maskan (2009), Ozden et al. (2009). However, while Bell (2010) has 
stated that students need to manage their time effectively and efficiently while 
working on projects, Blumenfeld et al. (1991) have suggested giving students enough 
time to allow them to produce successful projects. In addition, the negative views of 
students in this study on the difficulty of reaching consensuses within groups are 
supported by Mueller and Flemmings' (2009, Cited in: Pierce, 2009) finding that 
certain cooperative groups may experience difficulty agreeing and by Felder and 
Brent's (1996) finding that some students hate active learning group work, resist 
cooperation, cause conflicts in groups, and fail to meet group responsibilities. 

The positive student views obtained in this study on activity-based learning seem 
to support the results of Choo's (2007) study on the effects of activity-based learning 
on student achievement in the course "Career Development and Planning". Choo 
found that 90.4% of students thought that learning through activities was more 
interesting, as this gave students a chance to put their knowledge and skills to use, 
enhanced their understanding, and was more fun than traditional learning methods. 
The problem of time was also present in activity-based work. Choo (2007) 
emphasized that even though teachers may have planned meticulously, time still 
can be a problem in activity-based instruction. 

The fact that two-thirds of students in both project- and activity-supported 
groups voiced positive views is a sign that student-centered practices are needed. 
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The present study may lead to changes in teacher-centered classrooms. As opposed 
to the idea that a teacher teaches and students learn, the idea that students can set 
their own goals may gain importance. The complaint by the project-supported group 
that some group members can evade responsibility can be overcome by using more 
group work in classes, so that students learn group responsibility. At the same time, 
groups can be formed more carefully. Students who can get along and work together 
may be grouped together, or the numbers of students in groups could be planned 
better. Both groups of students in this study complained that projects and activities 
took too long. This feedback should be considered carefully, and the problem should 
be overcome with practical solutions, such as by organizing timetables and topics in 
such a way so as not to bore students. Classes can become completely project- and 
activity-based. Future student-centered studies might focus on whether students' 
and lecturers' responsibilities in the instructional process and views have changed. 
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Proje ve Aktivite Destekli Uygulamalann Matematik Ogretimi Ogrenci 
Erifisine Etkisi ve Ogrenci Goriifleri 

Ozet 


Problem Durumu 

Smif ogretmeni adaylarmdan gelecekte beklenen rol ve yeterliklerin geli§tirilmesinde 
egitim fakiiltesi programlarmin ve ogretim elemanlannin rolii biiyiiktiir. Milli 
Egitimi Geli§tirme Hizmet Oncesi Ogretmen Egitimi Projesi yaymlanndan olan 
ilkogretim Matematik Ogretimi ( Busbridge & Ozgelik, 1997) kitabmda gelecekte 
gocuklarm en iyi §ekilde ogrenmelerini saglamalari amaciyla, ogretmen adaylarmm 
faktiltede aldiklari matematik ogretimi derslerinde matematiksel kavram ve 
becerileri ve bunlar arasmdaki ili§kileri ke§fetme amaciyla etkin bir gaba igine 
girmeleri gerektigi vurgulanmaktadir. Ayrica, 2004 yilmda Ilkogretimdeki turn 
derslerde oldugu gibi ilkogretim (l-5.smiflar) Matematik Dersi Ogretim 
Programmdaki (Milli Egitim Bakanligi, 2005) degifim, fakilltelerin ogretmen 
adaylarma verecekleri "matematigi gocuklara nasil ogretecegiz?" konusundaki 
anlayi§larmi da btiyilk oranda etkilemi§tir. Bu amagla temelinde aktif ogrenme olan, 
proje ve aktivitelerin derslerde kullanilmasi, ilkogretim dersleri ogretim 
programlarmin uygulayicilari olacak ogretmen adaylarmm mesleklerinde sahip 
olmalan gereken bilgi ve becerilerle donanik olarak yeti§meleri yolunda onlara katki 
saglayacaktir. 

Qali§manm Amaci 

Oali§mada, smif ogretmeni adaylarmm "Matematik Ogretimi II" dersinde ogrenci 

merkezli proje ve etkinlik destekli uygulamalann, ogretmen merkezli ogretime gore 
ogrenci ba§arisi tizerinde etkili olup olmadigmi ortaya koymak ve ogrenci merkezli 
iki farkli uygulamaya ili§kin ogrenci goril§lerini belirlemek amaglanmi§tir. Amaca 
ula§mak igin a§agidaki alt problemlere cevap aranmi§tir: 

1: Ogrenci merkezli proje destekli Grup l'in "Olgme ve Geometri Ogretimi Testi" on 
ve son test ba§an puan ortalamalari arasmda manidar bir fark var midir? 

2: Ogrenci merkezli etkinlik destekli Grup 2'nin "Olgme ve Geometri Ogretimi Testi 
" on ve son test bajari puan ortalamalari arasmda manidar bir fark var midir? 

3: Ogretmen merkezli uygulamalann yurutuldugii Grup 3'tin "Olgme ve Geometri 
Ogretimi Testi " on ve son test bajan puan ortalamalari arasmda manidar bir fark 
var midir? 

4. Grup 1, Grup 2 ve Grup 3'iin "Olgme ve Geometri Ogretimi Testi "eri§i puan 
ortalamalari arasmda anlamli bir fark var midir? 

5: Proje destekli gruba gore, derslerin projelerle desteklenmesinin olumlu ve 
olumsuz yanlan nelerdir? 

6. Etkinlik destekli gruba gore, derslerin etkinliklerle desteklenmesinin olumlu ve 
olumsuz yanlan nelerdir? 

Yontem 
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ogretmenligi anabilim dalmda tigiincu smif ogrencileri tlzerinde yiiriitulen gali§ma, 
ontest - sontest kontrol gruplu deneysel desen olarak tasarlanmi§tir. ilk dort alt 
problemde ogrencilerin ba§arilarini ve gruplari kar§ila§tirmak igin ara§tirmaci 
tarafmdan geli§tirilen "Olgme ve Geometri Ogretimi Testi" kullamlmi§tir. Veriler t 
testi ve tek yonlii varyans analizine tabi tutulmu§tur. 5 ve 6. alt problemlerde, 
ogrenci merkezli iki farkli uygulamaya ili§kin ogrenci gorii§leri, iki agik uglu soru ile 
toplanmi§ ve nitel veriler tlzerinde igerik analizi yapilmi§tir. 

Uygulama bahar doneminde "Matematik Ogretimi II" dersinde yapilmi§tir. Ders 
haftada 3 saattir. Ara§tirmada ele alman tlniteler igin ayrilan sure 6 hafta haftadir. 
Her tig gruba da aym ogretim elemam girmektedir. Her tig grup igin hazirlanan ders 
igerikleri ve sunumlari ayrudir. Her tig grupta dersler teorik olarak ogretim elemam 
tarafmdan i§lenmi§tir. Farkli olarak, Grup l'de dersler ogrencilerin grup olarak 
hazirladiklan "Olgme ve Geometri Ogretimi"ne ili§kin proje gali§malanyla 
desteklenmi§tir. Grup 2'de dersler ogrencilerin bireysel hazirladiklari ve turn sirufa 
yaptirdiklari "Olgme ve Geometri Ogretimi"ne ili§kin aktivitelerle desteklenmiftir. 
Grup 3'te ise "Olgme ve Geometri Ogretimi" tamamen ogretmen merkezli 
i§lenmi§tir. 

Ara^tirmanin Bulgulan 

ilk tig alt problemde her bir gruba ait "Olgme ve Geometri Ogretimi Testi" on-test 
ve son-test ba§ari puan ortalamalari arasmda fark olup olmadigma bakilmi§tir. 
Ogrenci merkezli uygulamalarm yapildigi Grup 1, Grup 2 ve ogretmen merkezli 
ogretimin yapildigi Grup 3'tin on test ba§ari puan ortalamalari ile son test ba§ari 
puan ortalamalari arasmda son test lehine her tig grupta da manidar fark 
bulunmu§tur. Dbrdtlncti alt problemde; ogretmen merkezli uygulamarun yapildigi 
kontrol grubundaki ogrencilerin "Olgme ve Geometri Ogretimi Testi" eri§i puan 
ortalamalari ile ogrenci merkezli uygulamalarm yapildigi proje ve etkinlik destekli 
gruplardaki ogrencilerin eri§i puan ortalamalari arasmda manidar bir fark 
bululurken, ogrenci merkezli uygulamalarm yapildigi proje ve etkinlik destekli 
gruplardaki ogrencilerin eri§i puan ortalamalari arasmda manidar bir fark 
bulunmami§tir. Proje ve etkinlik destekli gruplardaki ogrencilerin stirece ili§kin 
olumlu goru§lerinin goklugu ve ortak yanlari yam sira olumsuz gorii§leri de 
mevcuttur. 

Sonug ve Oneriler 

Her tig grupta da yapilan ogretimle ogrenciler bajlangigtaki durumlarma gore 
farklidirlar. Bazi yeni davram§lar kazanmi§lar; onceden sahip olduklan bazi 
davram§lar istendik yonde degi§mi§tir. Bu durum derslerin proje ve etkinliklerle 
desteklenmesi lehine manidardir. Ogrenci gorti§lerine bakildigmda, proje destekli 
grupta olumlu gorii§ler daha gok grup gali§masi, ki§isel geli§ime katki, matematik 
ogrenme - ogretmeye katki ve proje hazirlama ve sunma tlzerinde yogunla§irken 
olumsuz gorii§ler az da olsa grup iginde sorumluluktan kagma, uzlafmada giigliik ve 
zaman konusundadir. Etkinlik destekli grupta ise olumlu gorti§ler matematik 
ogrenme - ogretme bilgi ve becerileri kazanma, ki§isel geli§ime katki yoniinde iken. 
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olumsuz gorti§ler az da olsa diger gruptaki gibi zaman alici olmasi, masrafli ve bazen 
amaca ulajamama dogrultusundadrr. 

Ogrencilerin tamamma yakinmi ogrenci merkezli uygulamalardan memnun olmalari 
ve eri§ileri tlzerindeki olumlu etkisi bu tiir gali§malarm siruf ortammda 
kullanilmasmin yararli olacagma i§arettir. Ancak zaman sorunu ve grup igi 
sorumluluklar konusu iizerinde durulmalidir. Dersler tamamen proje ve etkinlik 
temelli i§lenebilir. Yapilacak ogrenci merkezli gali§malarda ogretim elemani ve 
ogrencinin ogrenme - ogretme stirecindeki sorumluluklari ve baki§ agilarmda bir 
degi§im olup olmadigi ara§tmlabilir. 

Anahtar Kelimeler: smif ogretmeni adayi, matematik ogretimi, proje destekli ogretim, 
etkinlik destekli ogretim, ogretmen yetiftirme 



